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ON  THE  REFLEXION  OF LIGHT
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we see not only that dc/dt, or c, must be continuous, but also that Q must be continuous. In like manner from the corresponding equation in h it follows that R and b must be continuous. The continuity of Q and R secures that of dQjdy -f dR/dz; so that it is sufficient to provide for the continuity of
/, Q, %> b, c...............................(A)*
It!
Isotropic Reflexion.
If both media are isotropic, the problem of reflexion of plane waves is readily solved. When the electric displacements are perpendicular to the plane of incidence (xy), f and g vanish, while h and the other remaining functions are independent of z. The only boundary conditions requiring attention are that R and b should be continuous, or by (6) that R and dR/dx should be continuous. This leads, as is well known, to Fresnel's sine-formula as the expression for the reflected wave.
When the electric displacements are in the plane of incidence, h = 0, and (as before) all the remaining functions are independent of z. As an introduction to the more difficult investigation before us, it may be well to give a sketch of the solution for this case. In the upper medium we have as the relation between force and displacement,
P, Q, E = 47rF2(/, ff, h), ........................ (9)
and in the lower,
P, Q, R = k7rV?(f)g,li), ........................ (10)
F, F! being the two wave-velocities, whose ratio gives the refractive index. Since h = Q,R = Q; and since R = 0, dPjdz = 0, it follows by (6) that b = 0. The only conditions (A) requiring further consideration are thus the continuity of/, Q or Vzg, and c.
As the expression for the incident wave we take
the ratio of the coefficients being determined by the consideration that the directions /, g, h and p, q, r are perpendicular f. In like manner for the reflected wave we have
/
and for the refracted wave
f=
g = p 0
g = -
(12)
(13)
* Of these conditions the first is really superfluous. If we differentiate (7) Ac. with respect to x, y, z respectively and add, we see that the truth of (2) is involved. In some oases it would shorten the analytical expressions if we took P, Q, R as fundamental variables, in place of /, #, h.
t In the present case r=0.nfluence of Motion of the Medium on the Velocity of Light," by A. Michelson and E. W. Morley, Amer. Journ. xxxi. May, 1886.
